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(54) ELECTROSTATIC BREAKDOWN PROTECTIVE CIRCUIT 




(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the number of protective circuits for 
protecting against an electrostatic breakdown between different types of power 



supplies, even if tine number of tine different power supplies is increased. 
SOLUTION: An electrostatic breakdown protective circuit comprises first 
protective circuits inserted between an input/output circuit and signal input/output 
terminal to protect the input/output circuits against an electrostatic voltage, 
coming from the signal input/output terminal to correspond to a plurality of 
internal circuits. Power is supplied from common paired power supply terminals 
independent of all the plurality of the first protective circuits. The one power 
supply terminal is connected to each VDD side terminal of the plurality of the 
paired power supplies for supplying the power to the plurality of the internal 
circuits. The other power supply terminal is connected to a GND side terminal of 
the common paired power terminal. Or one power supply terminal is connected 
to each GND side terminal of the plurality of the paired power supplies. The other 
power supply terminal is connected to the VDD side terminal of the common 
paired power supply terminal. Thus, a second protective circuit for protecting the 
internal circuit against the electrostatic voltage is provided, corresponding to the 
plurality of the paired power supplies. Thus, the number of the second protective 
circuits may not be increased even when the number of the different potential 
power supplies is increased. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is in the circuit which has two or more internal circuitries a power 
source is supplied from an opposite power supply terminal, and output and input 
a signal through an I/O circuit to an external signal input/output terminal. In the 
electrostatic-discharge protection network which protects said I/O circuit and said 
internal circuitry from destruction by the electrostatic electrical potential 
difference which invades from the outside The 1st protection network prepared 
by said internal-circuitry correspondence in the circuit which protects said I/O 
circuit from the electrostatic electrical potential difference which is inserted 
between said I/O circuits and said signal input/output terminals, and invades from 
said signal input/output terminal. The common opposite power supply terminal 
which supplies the power source which became independent of said opposite 
power source to said two or more 1st protection networks of all. One power 



supply terminal is connected to the first power supply terminal of two or more of 
said opposite power sources which supply a power source to said two or more 
internal circuitries, respectively. [ whether the power supply terminal of another 
side is connected to the second power supply terminal of said common opposite 
power supply terminal, and ] Or two or more 2nd protection networks prepared by 
said two or more correspondences for a power source in the circuit which 
connects one power supply terminal to the second power supply terminal of two 
or more of said opposite power sources, connects the power supply terminal of 
another side to the first power supply terminal of said common opposite power 
supply terminal, and protects said internal circuitry from an electrostatic electrical 
potential difference, The electrostatic-discharge protection network characterized 
by providing. 

[Claim 2] The electrostatic-discharge protection network according to claim 1 
characterized by sharing the common opposite power supply terminal which 
supplies another opposite power source which became independent to said all 
1st protection network with any one opposite power supply terminal of two or 
more opposite power supply terminals which supply a power source to said two 
or more internal circuitries. 

[Claim 3] Two or more 3rd protection networks prepared by said two or more 
correspondences for a power source in the circuit which connects between the 
first power supply terminal of two or more opposite power supply terminals which 
supply a power source to said two or more internal circuitries, and the second 
power supply terminal, and protects said internal circuitry from an electrostatic 
electrical potential difference. And the electrostatic-discharge protection network 
according to claim 1 or 2 characterized by preparing this 3rd protection network 
which connects between the first power supply terminal of the common opposite 
power supply terminal which supplies another opposite power source which 
became independent to said all 1st protection network, and the second power 
supply terminal, and protects said internal circuitry from an electrostatic electrical 
potential difference. 



[Claim 4] claim 1 characterized by making into three or more pieces the number 
of the opposite power sources which supply a power source to said internal 
circuitry thru/or 3 -- an electrostatic-discharge protection network given in either. 
[Claim 5] An external signal input/output terminal and the I/O circuit which a 
power source is supplied from an opposite power source, and output and input a 
signal between said signal input/output terminals, The protection network which 
protects said I/O circuit from the electrostatic electrical potential difference which 
is inserted between said I/O circuits and said signal input/output terminals, and 
invades from said signal input/output terminal, The electrostatic-discharge 
protection network characterized by providing another independent opposite 
power source which supplies a power source independently to said protection 
network with said opposite power source. 



[Translation done.] 
* NOTICES * 

JPG and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor integrated circuit, 
especially relates to the electrostatic-discharge protection network which protects 



an I/O circuit and an internal circuitry so that the electrostatic electrical potential 

difference from the outside may not break. 

[0002] 

[Description of the Prior Art] In recent years, the semiconductor device has 
composition which is crowded two or more picking in the first circuit group 10 as 
shown in the interior of a chip at drawing 7 with the formation of many pins / 
formation of many power sources. This first circuit group 10 consists of an 
external signal input/output terminal (I/O PAD), the I/O circuit 1 which output and 
input a signal, and the protection network A which protects the I/O circuit 1 from 
the electrostatic discharge from the outside, and that opposite power source (for 
example, VDD/GND) is a circuit where the I/O circuit 1 and the protection 
network A serve as the same power source. 

[0003] Drawing 8 is the example which showed the second circuit group. The 
second circuit group 20 possesses the first circuit group 10 shown in drawing 7 to 
the internal circuitry 3 for the purpose of the improvement in a proof pressure of 
electrostatic-discharge protection, and is inserting the protection network B 
between the pad (PAD) 21 for the opposite power sources VDD, and the pad 
(PAD) 22 for GND. 

[0004] Drawing 9 is drawing which illustrated the circuit which took the measures 
against electrostatic-discharge protection against the circuit which has the 
internal circuitry 3-1 to 3-4 which operates using the second circuit group shown 
in drawing 8 according to four pairs of different electrical power systems 
(VDD1/GND1-VDD4/GND4). As a cure against electrostatic-discharge protection 
of an internal circuitry 3-1 to 3-4, the second circuit group 20-1 to 20-4 equipped 
with the 1st circuit group 10-1 to 10-4 is connected to each set power-source 
VDD1/GND1-VDD4/GND4. Furthermore, in order to protect each internal circuitry 
3-1 to 3-4 from the electrostatic electrical potential difference between different 
electrical power systems, VDD1 has connected between different electrical 
power systems by 12 protection networks C so that it may connect with GND4 
through a protection network C. 



[0005] Drawing 10 is tine example which expressed the example of a circuit of 
said drawing 9 with the level of the whole semiconductor device. In order to raise 
the electrostatic-discharge protection pressure-proofing not only between a self- 
electrical power system but different-species electrical power systems so that 
clearly from this example of a circuit, it turns out that the protection network C is 
inserted in all between each power source. Thereby, the insertion field of a 
protection network C has entered the field of an internal circuitry 3-2, and, for this 
reason, the internal circuitry 3-2 has become reentering polygon-like. However, 
the following problems occur with the configuration of such a conventional 
electrostatic-discharge protection network. 
[0006] 

[Problem(s) to be Solved by the Invention] In the conventional electrostatic- 
discharge protection network for protecting two or more internal circuitries which 
operate according to the electrical power system from which the above- 
mentioned plurality differs from an electrostatic discharge, there was a problem 
which is described below by (1) - (6) correspondence of drawing 10 . (1) If a 
protection network C is not put in in all the combination of a different-species 
electrical power system, since the effectiveness of the improvement in an 
electrostatic-discharge protection proof pressure is not expectable, its number of 
protection networks C will increase rapidly with the increment in the number of 
independent source systems. (2) Since the field of an internal circuitry has many 
insertion fields of a protection network C, it becomes complicated taking about 
them power-source Rhine. (3) Since the field of an internal circuitry has many 
insertion fields of a protection network C, an internal circuitry becomes easy to be 
influenced of a power-source noise etc. (4) Since the field of an internal circuitry 
has many insertion fields of a protection network C, a DETTO tooth space tends 
to be made by them to an internal-circuitry field. (5) Since the field of an internal 
circuitry has many insertion fields of a protection network C, an internal-circuitry 
field is fragmented (3-1 A, 3-1 B, 3-1 C), and a degree of integration falls. (6) Since 
the field of an internal circuitry has many insertion fields of a protection network C, 



an internal-circuitry field tends to become reentering polygon-like, and a degree 
of integration falls. 

[0007] It is what was made in order that this invention might solve the 
conventional technical problem like ****. The purpose The number of the 
protection networks for the electrostatic-discharge protection between different- 
species power sources can be stopped even if the number of different-species 
power sources increases. It is offering the electrostatic-discharge protection 
network which leading about of power-source Rhine is simplified by it, and an 
internal circuitry's can be prevented from being influenced of a noise, and can 
reduce dead space, and can prevent the fall of a degree of integration. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the description of invention of claim 1 It is in the circuit which has two or more 
internal circuitries a power source is supplied from an opposite power supply 
terminal, and output and input a signal through an I/O circuit to an external signal 
input/output terminal. In the electrostatic-discharge protection network which 
protects said I/O circuit and said two or more internal circuitries from destruction 
by the electrostatic electrical potential difference which invades from the outside 
The 1st protection network prepared by said two or more internal-circuitry 
correspondences in the circuit which protects said I/O circuit from the 
electrostatic electrical potential difference which is inserted between said I/O 
circuits and said signal input/output terminals, and invades from said signal 
input/output terminal. The common opposite power supply terminal which 
supplies the power source which became independent of said opposite power 
source to said two or more 1st protection networks of all. One power supply 
terminal is connected to each first power supply terminal of two or more of said 
opposite power sources which supply a power source to said two or more 
internal circuitries, respectively. [ whether the power supply terminal of another 
side is connected to the second power supply terminal of said common opposite 
power supply terminal, and ] Or it is in providing two or more 2nd protection 



networks prepared by said two or more correspondences for a power source in 
tine circuit wliicli connects one power supply terminal to each second power 
supply terminal of two or more of said opposite power sources, connects the 
power supply terminal of another side to the first power supply terminal of said 
common opposite power supply terminal, and protects said internal circuitry from 
an electrostatic electrical potential difference. 

[0009] The description of invention of claim 2 is to share the common opposite 
power supply terminal which supplies another opposite power source which 
became independent to said all 1st protection network with any one opposite 
power supply terminal of two or more opposite power supply terminals which 
supply a power source to said two or more internal circuitries. 
[0010] every of two or more opposite power supply terminals with which the 
description of invention of claim 3 supplies a power source to said two or more 
internal circuitries ~ the first power supply terminal and every ~ two or more 3rd 
protection networks prepared by said two or more correspondences for a power 
source in the circuit which connects between the second power supply terminal 
and protects said internal circuitry from an electrostatic electrical potential 
difference - And it is in having prepared this 3rd protection network which 
connects between the first power supply terminal of the common opposite power 
supply terminal which supplies another opposite power source which became 
independent to said all 1st protection network, and the second power supply 
terminal, and protects said internal circuitry from an electrostatic electrical 
potential difference. 

[001 1] The number of opposite power sources with which the description of 
invention of claim 4 supplies a power source to said internal circuitry is to 
consider as three or more pieces. 

[0012] The I/O circuit which a power source is supplied to the description of 
invention of claim 5 from an external signal input/output terminal and an external 
opposite power source, and outputs and inputs a signal between said signal 
input/output terminals. The protection network which protects said I/O circuit from 



the electrostatic electrical potential difference which is inserted between said I/O 
circuits and said signal input/output terminals, and invades from said signal 
input/output terminal, and said opposite power source are to provide another 
independent opposite power source which supplies a power source 
independently to said protection network. 

[0013] According to this invention, in a semiconductor device with the electrical 
power system which plurality became independent of, it connects between an 
external signal input/output terminal and an I/O circuit, and the number of the 2nd 
protection networks for electrostatic-discharge protection inserted between 
different-species power sources is reduced by carrying out bias of the opposite 
power source of the 1st protection network prepared in order to protect an I/O 
circuit from the electrostatic-discharge electrical potential difference from the 
outside with common wiring. Power-source wiring between the protection 
networks for the electrostatic-discharge protection which this inserts between 
different-species power sources can be made easy, and the degree of freedom 
of a floor plan can be raised. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained based on a drawing. Drawing 1 is the circuit diagram having shown 
the configuration concerning the 1st operation gestalt of the electrostatic- 
discharge protection network of this invention. However, the same sign is 
attached and explained to the same component as the former. As electrostatic- 
discharge protection of the internal circuitry 3-1 to 3-4 which a power source is 
supplied and operates from - for a power source (VDD1/GND1) (VDD4/GND4) 
The second circuit group 20-1 to 20-4 equipped with the first circuit group 30-1 to 
30-4 is formed by each set power source (VDD1/GND1) - (VDD4/GND4) 
correspondence. And in order to prevent destruction of the I/O circuit 1-1 to 1-4 
by the electrostatic electrical potential difference between different-species power 
sources, and an internal circuitry 3-1 to 3-4, the protection network C (1) - the 
protection network C (8) are inserted. Here, the above-mentioned basic 



configuration of tine first circuit group 30 has the configuration which showed 
drawing 2 . The power source was supplied to the first circuit group 30 of this 
example from another independent opposite power sources VDD and GND, and, 
as for the opposite power sources VDD and GND with which the protection 
network A which protects the I/O circuit 1 supplies a power source to an internal 
circuitry 3, it is equipped with the power-source pads (PAD) 8 and 9. However, a 
protection network A is equivalent to the 1st protection network of a claim, and a 
protection network C is equivalent to the 2nd protection network. 
[0015] Therefore, in the above-mentioned circuit of drawing 1 , the terminal of an 
opposite power source connected to the protection network A of the first circuit 
group 30-1 to 30-4 is common, and serves as VDD-ESD and GND-ESD, and all 
the protection networks A are connected to the pad (PAD) 41 for VDD-ESD, and 
the pad (PAD) 42 for GND-ESD. Moreover, as for the protection network C (1) 
where one power supply terminal was connected to the pad (PAD) 1 1 for VDD1 , 
the pad (PAD) 13forVDD2, the pad (PAD) 15forVDD3, and the pad (PAD) 17 
for VDD4, the protection network C (3), the protection network C (5), and the 
protection network C (7), the power supply terminal of another side is connected 
to the GND-ESD pad (PAD) 42. As for the protection network C (2) where one 
power supply terminal was connected to the pad (PAD) 12 for GND1, the pad 
(PAD) 14 for GND2, the pad (PAD) 16 for GND3, and the pad (PAD) 18 for 
GND4, the protection network C (4), the protection network C (6), and the 
protection network C (8), the power supply terminal of another side is connected 
to the pad (PAD) 42 for VDD-ESD. 

[0016] Next, actuation of this operation gestalt is explained. First, protection 
networks A, B, and C have protected these circuits, when making it the 
electrostatic electrical potential difference which has all invaded from the outside 
built neither over the I/O circuit 1-1 to 1-4, nor an internal circuitry 3-1 to 3-4. For 
example, if its attention is paid to VDD-ESD at the second circuit group 20-1 as a 
reference terminal (terminal which misses an electrostatic electrical potential 
difference out of a chip), to the electrostatic electrical potential difference which 



invades from the pads 1 1 and 12 the opposite power source VDD1 and for GND1, 
the I/O circuit 1-1 and an internal circuitry 3-1 will be protected by the protection 
network A of a protection network C (1), (2), and the first circuit group 30-1 to 30- 
4. Moreover, to the electrostatic electrical potential difference from l/OPAD of the 
first circuit group 30-1, the I/O circuit 1-1 and an internal circuitry 3-1 are 
protected by the protection network A of said first circuit group 30-1. The same 
thing can be said also to the electrostatic electrical potential difference which 
invades from l/OPAD of the electrostatic electrical potential difference which 
invades from the opposite power source VDD of other second circuit groups 20-2 
to 20-4, and the pads 13-15 for GND, and the second circuit group 20-2 to 20-4, 
and the I/O circuit 1-2 to 1-4 and an internal circuitry 3-2 to 3-4 are protected by a 
corresponding protection network C and a corresponding protection network A. 
[0017] On the other hand, to the case where power sources PAD other than a 
common opposite power source are reference terminals, when a power source 
VDD1 is a reference terminal, for example, among VDD2, the series circuit of a 
protection network C (1) and a protection network C (3) is inserted, the I/O circuit 
and the internal circuitry are protected, and other cases are the same. Moreover, 
for example among power sources GND [ VDD1 and ] 2, the protection network 
C (1), the protection network A of the first circuit group 30-2, and the series circuit 
of a protection network C (4) were Inserted, the I/O circuit and the internal 
circuitry are protected, and other cases are the same. 
[0018] According to this operation gestalt, the basic configuration of the 
protection network A of the first circuit group 30 is connected to another 
VDD/GND for a power source which became independent as shown in drawing 
2 , and the protection network A of all the first circuit groups 30-1 to 30-4 is 
connected to the pads 41 and 42 common independent VDD-ESD for a power 
source, and for GND-ESD in the circuit of drawing 1 . One terminal of a 
protection network (1), (3), (5), and (7) to moreover, VDD 1, 3, 5, and 7 of the 
opposite power source which supplies a power source to an internal circuitry 3-1 
to 3-4 An other-end child is connected to GND-ESD of a common opposite power 



source. A protection network (2), By the configuration wliicli connects one 
terminal of (4), (6), and (8) to GND 2, 4, 6, and 8 of the opposite power source 
which supplies a power source to an internal circuitry 3-1 to 3-4, and connects an 
other-end child to VDD-ESD of a common opposite power source Even if the 
number of different-species potential power sources increases, the number of 
protection networks C can be reduced, and an internal circuitry 3-1 to 3-4 can be 
protected to the electrostatic electrical potential difference which moreover 
invades from between all different-species potential power sources by a small 
number of protection networks C. 

[0019] Moreover, since the other-end child of all protection network C (1) - (8) is 
connected to one for VDD-ESD and GND-ESD of the pads 41 and 42, while 
wiring is simplified and leading about of power-source Rhine becomes short 
Since it was made not to make a protection network C enter the field of having 
set aside the opposite power source which supplies a power source to a 
protection network A and the I/O circuit 1 , and an internal circuitry 3-1 to 3-4, 
While being able to lose the effect of the noise to an internal circuitry 3-1 to 3-4, 
dead space can be reduced and the fall of a degree of integration can be 
prevented. 

[0020] Drawing 3 is the circuit diagram having shown the configuration 
concerning the 2nd operation gestalt of the electrostatic-discharge protection 
network of this invention. The basic configuration of the protection network A of 
the configuration of this example is also the same as that of what was shown in 
drawing 2 , the independent opposite power source of the protection network A of 
all the first circuit groups 30 is carried out in common, and it has the same 
circuitry as the 1st operation gestalt shown in drawing 1 . A different point does 
not independently establish said independent opposite power source like the 1st 
operation gestalt, but is in the place set to VDD1 and GND1 at common use. 
Although there is same effectiveness, since said independent opposite power 
source is set to VDD1 and GND1 at common use, when the number of pads can 
be reduced and circuit area is reduced, some are advantageous [ the 



electrostatic-discharge protected operation to tine I/O circuit 1-1 to 1-4 and an 
internal circuitry 3-1 to 3-4 is completely the same as that of it of the 1st 
operation gestalt, and ], even if such. 

[0021] Drawing 4 is the circuit diagram having shown the configuration 
concerning the 3rd operation gestalt of the electrostatic-discharge protection 
network of this invention. The basic configuration of the protection network A of 
the configuration of this example is also the same as that of what was shown in 
drawing 2 , independent opposite power-source VDD-ESD and GND-ESD of a 
protection network A of all the first circuit groups 30 are carried out in common, 
and it has the same circuitry as the 1st operation gestalt shown in drawing 1 . A 
different point inserts a protection network B (it is equivalent to the 3rd protection 
network of a claim) among each internal-circuitry 3-1 - 3 each set power sources 
VDD1/GND1 which supply the power source to -4 - the pair power sources 
VDD4/GND 4. Moreover, as compared with the above 1st and the 2nd operation 
gestalt, improvement in electrostatic-discharge protection pressure-proofing can 
be aimed at by connecting a protection network B also between another VDD- 
ESD/GND-ESD for a power source. Other effectiveness is the same as the 1st 
operation gestalt. 

[0022] Drawing 5 is the block diagram which expressed with the level of the 
whole semiconductor device the example of a circuit of the electrostatic- 
discharge protection network shown in drawing 4 . Although it has eight 
protection networks C to - for four power sources (VDD1/GND1) (VDD4/GND4), 
since 12 protection networks C are required, with a configuration, the number of 
protection networks C can be conventionally reduced clearly to four opposite 
power sources. Thereby, the internal-circuitry field has become square-like, 
without the insertion field of a protection network C serving as an outside of an 
internal circuitry 3-1 to 3-4, and simplifying leading about of power-source Rhine, 
and there being no DETTO tooth space in an internal-circuitry field, and 
fragmenting an internal-circuitry field. 

[0023] Drawing 6 is the property Fig. which compared change of the number of 



the protection networks between power sources to the increment in the number 
of opposite power sources with the configuration of this invention, and the 
conventional configuration. When the number of opposite power sources 
becomes four or more pieces so that clearly from drawing, if the effectiveness of 
this invention appears and the number of opposite power sources increases, it 
turns out that the effectiveness which reduces protection networks C becomes 
remarkable indeed. 

[0024] In addition, this invention can be carried out according to other various 
gestalten in a concrete configuration, a function, an operation, and effectiveness 
in the range which does not deviate from the summary, without being limited to 
the above-mentioned operation gestalt. 
[0025] 

[Effect of the Invention] Since the opposite power source of an I/O circuit and the 
opposite power source of a protection network A are separated according to the 
electrostatic-discharge protection network of this invention as explained to the 
detail above, bad influences, such as a noise to an internal circuitry, can be 
stopped. By putting in protection networks A, B, and C between different-species 
power sources, the parasitic capacitance between power sources can increase 
and electrostatic-discharge protection pressure-proofing can be raised. By share- 
izing another opposite power source which supplies a power source to a 
protection network A, the parasitic capacitance between power sources can 
increase and electrostatic-discharge protection pressure-proofing can be raised. 
By the idea of a different-species power source disappearing, in order to share- 
ize the opposite power source currently used for a protection network A, and 
being able to reduce the number of the protection networks C inserted between 
different-species power sources, and reducing the protection networks C 
included in especially an internal-circuitry field, further, the degree of freedom of 
the floor plan of an internal-circuitry field can be raised, and it can be finished 
[ cannot make dead space, and ] to an internal-circuitry field, and size of the 
whole semiconductor device can be made small. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram having shown the configuration concerning 
the 1st operation gestalt of the electrostatic-discharge protection network of this 
invention. 

[Drawing 2] It is the circuit diagram having shown the example of a basic 

configuration of the first circuit group shown in drawing 1 . 

[Drawing 3] It is the circuit diagram having shown the configuration concerning 

the 2nd operation gestalt of the electrostatic-discharge protection network of this 

invention. 

[Drawing 4] It is the circuit diagram having shown the configuration concerning 
the 3rd operation gestalt of the electrostatic-discharge protection network of this 
invention. 

[Drawing 5] It is the block diagram which expressed with the level of the whole 
semiconductor device the example of an electrostatic-discharge protection 
network shown in drawing 4 . 

[Drawing 6] It is the property Fig. which compared change of the number of the 
protection networks between power sources to the increment in the number of 



opposite power sources with the configuration of this invention, and the 
conventional configuration. 

[Drawing 7] It is the circuit diagram having shown the example of a configuration 
of the conventional first circuit group. 

[Drawing 8] It is the circuit diagram having shown the example of a configuration 
of the conventional second circuit group. 

[Drawing 9] It is the circuit diagram having shown the example of a configuration 

of the conventional electrostatic-discharge protection network. 

[Drawing 10] It is the block diagram which expressed with the level of the whole 

semiconductor device the example of an electrostatic-discharge protection 

network shown in drawing 9 . 

[Description of Notations] 

1-1 to 1-4 I/O circuit 

3-1 to 3-4 Internal circuitry 

11 PadforVDDI (PAD) 

12 PadforGNDI (PAD) 
13PadforVDD2 (PAD) 
14PadforGND2 (PAD) 
15PadforVDD3 (PAD) 
16PadforGND3 (PAD) 
17 Pad for VDD4 (PAD) 
18PadforGND4 (PAD) 

20 20-1 to 20-4 The second circuit group 
30 30-1 to 30-4 The first circuit group 

41 PadforVDD-ESD(PAD) 

42 Pad for GND-ESD (PAD) 
A, B, C Protection network 
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